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1
VALVE ACTUATOR

TECHNICAL FIELD

The invention pertains to an arrangement for actuat-

ing a valve, particularly a control valve for mixed-air
heating in motor vehicles, with a spur wheel whose
shaft extends at approximately a right angle to the rotat-
able shaft of the valve, to which latter shaft a crown-
wheel segment is nonrotatably connected with whose
teeth the spur wheel meshes.

BACKGROUND OF THE INVENTION

This type of actuation for a control valve has been
disclosed by German Patent Publication No. 2,012,000.
With this type of actuation arrangement, as with other
actuations, the area of the flow cross-section does not
uniformly correspond to the travel of the actuation unit,
but rather the cross-section of the opening progres-
sively increases at a uniform opening rate’or at a stead-
ily increasing valve opening travel. This is undesirable,
especially when the control valve is used to control a
cold air flow and a hot air flow for mixed-air heating,
and the goal is linear control of the mixed air. Accord-
ing to German Pat. No. 2,504,475, linear control of the
mixed air can be obtained by coupling to the free end of
the control valve a scoop-shaped part which leads or
lags behind the movement of the control valve. How-
ever, this type of arrangement is relatively complex.

SUMMARY OF THE INVENTION

The basic purpose of the present invention is to create
an arrangement which produces, 1n a simple manner, a
linear increase or decrease in the flow cross-section, i.e.,
linear control of the mixed air.

This 1s accomplished using an arrangement of the
type initially mentioned but wherein the teeth on a
crown-wheel segment are formed to create a declining
and/or rising ‘multiplication ratio in the direction of
valve opening, i.e., a valve opening rate which becomes
less or greater.

The control valve, when it is used to uncover and seal
off a single air conduit, can thus operate with a lag
during its opening travel, i.e., the opening cross-section
linearly increases with uniform opening travel of the
actuation unit. When a single control valve is used for
simultaneous control of one hot air and one cold air
condutt, the valve can be controlled with both a lead
and a lag depending on the requirement over its entire
travel.

One advantageous practical implementation of the
invention occurs when the teeth of the crown wheel
segment are radially arranged corresponding to the
variable multiplication ratio at various distances from
the center of rotation of the crown-wheel segment, and
the width of the tooth face of the driving spur wheel
corresponds to the contact zone of the crown-wheel
segment.

DESCRIPTION OF PREFERRED EMBODIMENT
OF THE INVENTION

The preferred implementation of the invention will
be explained in more detail with reference to the draw-
ing in which:

FIG. 1 is a side view with parts in section and parts
broken away of an air conduit with a control valve and
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with its actuation arrangement in a more schematic
manner.
FIG. 2 is a section along line 2—2 in FIG. 1.

FIG. 3 shows the actuation arrangement in FIG. 1 in
enlarged scale.

The 1nvention 1s shown in use with a simple control
valve 2 which seals off an air conduit 4 or uncovers its
flow cross-section. The control valve 2 which is shown
in solid lines in an intermediate position, is mounted for
rotation on shaft 6. Fixed to the control valve 2 is the
crown-wheel segment 8 of the actuation arrangement,
which 1s placed at the side of the air conduit 4. The spur
wheel 10 fixed to shaft 11 meshes therewith. The
crown-wheel segment 8 and spur wheel 10 form a bevel
and spur drive, which have both intersecting and cross-
ing shaft axes. The driven direction of rotation is there-
fore tilted at 90° to the driving direction of rotation.

The teeth 12 of the crown-wheel segment 8, as shown
in FIG. 3, are at various distances from the center of
rotation 6. In FIG. 3, the distance between the teeth 12
and the center of rotation 6 increases from left to right.
The constructed dashed lines 14, the outer ones of
which enclose the total driven angle of rotation v, i.e.,
the total driven angle of rotation of the valve 2, and
which individually divide such angle into four parts,
show this clearly, since the lengths from the center of
rotation 6 to the segment bearing the teeth 12 are differ-
ent. The total angle of rotation y=45° of the crown-
wheel segment 8 corresponds in this implementation to
an angle of rotation 7=270° of the spur wheel 10. In
FIGS. 1 and 2, the angles of the in-between settings are
designated 7’ and 7. A linear change in maultiplication
ratio 1s obtained over the portion of the segment shown.
It 1s, of course, possible to have another progression for
the crown-wheel segment if another multiplication pro-
gression is desired or required. The multiplication can
even be reversed for a single direction of travel if this is
advantageous in terms of using the control valve for
stmultaneous control of a hot air and cold air conduit.
The width of the tooth faces on the spur wheel 10,
which 1s an involute cylinder wheel, must of course, be
sized accordingly so that it meshes over the entire
length of the crown-wheel segment 8.

The pitch of the driven crown-wheel segment 8 cor-
responds to the instantaneous multiplication ratio. The
instantaneous pitch Z; of the driven crown-wheel seg-
ment 8 i1s determined by the multiplication progression
selected:

Zr=16Zy/m(y +m/4).

The tooth contour of the teeth 12 on the driven
crown-wheel segment 8 varies over the width of the
tooth. It 1s determined by the basic layout of the tooth-
ing as paired with the driving involute pinion 10. The
tooth contour of the teeth 12 on the crown-wheel seg-
ment 8 1s limited by the shape of its tooth profile. On the
outer end of the tooth, it is limited by the appearance of
sharp teeth. At the inner end of the tooth, the limitation
arises as a result of natural undercutting resulting from
decreasing mesh angle. This variable ratio bevel and
spur gearing thus has only limited application to power
transmission.

The spur wheel 10 can be manufactured in a known
manner using gear-hobbing processes, while the crown-
wheel segment 8 is manufactured by the generating
method.
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The above described preferred embodiment 1s illus-
trative of the invention which may be modified within
the scope of the appended claims.

The embodiments of the invention mn which an exclu-
sive property or privilege 1s claimed are defined as
follows:

1. Arrangement for actuating a control valve for
mixed air heating systems in motor vehicles and the like
comprising a non-shiftable spur wheel connected to a
shaft that extends approximately at right angles to a
rotatable shaft that is connected to the valve, a crown-
wheel segment connected to said valve shaft having
teeth continuously meshing with the spur wheel charac-
terized by the teeth on the crown wheel segment having
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a pitch that decreases and/or increases in the direction
of opening of the valve to thereby decrease and/or
increase the rate of opening of the valve always within
a full revolution of the spur wheel 1n either direction
thereof and always retaining said continuous meshing.

2. Arrangement according to claim 1, characterized
by the teeth of the crown-wheel segment being ar-
ranged in a radial direction at different distances from
the center of rotation of the crown wheel segment ac-
cording to a predetermined variable gear ratio, and the
width of the teeth of the driving spur wheel being
formed to correspond to the meshing zone of the

crown-wheel segment.
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